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A Introduction
I Motivation and background
I Properties of vanadium dioxide (VO,)
I Variable emitter design and initial results
A Preliminary MATLAB modeling
I Objectives
I Representative spacecraft system definition

I Modeling approach and cases considered
I Model results

A Additional Geometries
T Radial flow radiators
I Bypass valve

A Comparison with Thermal Desktop
A Conclusions
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A VO, is an insulator-to-metal thermochromic material
A Changes phase at 341 K (68 °C)
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Taylor et al., Thin Solid Films, submitted

A Silicon is only 54% transparent in the mid-infrared
A Incorporate VO, in a multilayer structure to get variable U
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Taylor et al., J. Quant. Spectrosc. Radiat. Transfer, 197,
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Background: Initial Experimental Results (g
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Presented as a poster at ICES2018

A Consistent results for the last 3 samples fabricated
A ~0.55 change in emissivity over short wavelengths
A ~0.30 change in emissivity over longer wavelengths
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Modeling Objectives:

1. Determine what transition temperature range is required for human
spaceflight applications

2. Determine the minimum emittance change required for the coating to
have an appreciable turn down

3. Identify what types of missions would or would not benefit from variable
emittance

4. ldentify which radiator designs seem to be the most effective when using
a variable emissivity coating
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MATLAB Approach
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Initial Cases Considered

Hot Case Cold Case
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Qpy. = 8500 W

A Requirement 1: Average outlet temperature must be between 0 °C and 10 °C
A Requirement 2: The temperature of each radiator panel must be above -10 °C

A Turndown percentage TD = lowest percentage of full load that can be reduced
to while still meeting requirements
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Other Considerations

Radiator Area Sizing Panel Discretization
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Results for both the hot case and
! 1 7TrRAM 4 cold case stop changing

significantly after K = 10
whereq,, = 432.5 W/m
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